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Abstract 
   In this study 50 swabs  were collected from infected 
wounds of  25 horses and 25 donkeys, in Khartoum, Omdurman 
and Khartoum North, during the period from Sept. 2006 to Feb. 
2007.  
         Wounds were in animl of various age groups, sexes,  and 
in different sites of the body. 
 The swabs were cultured on blood Agar and MacConkey 
Agar. Isolates were identified on the basis of their microscopic 
appearance, staining reactions, cultural and biochemical 
characteristics. 
A total of 51bacterial species was identified which 
included: Staphylococcus aureus (33.3%),  Streptococcus 
equisimilis (25.5%),  Streptococcus zooepidemicus (17.6%), 
Streptococcus equi (7.8%), streptococcus equinus (3.9%), 
Pseudomonas aeruginosa (3.9%), Staphylococcus intermedius 
(2%), Staphylococcus epidermidis (2%,)  Corynebacterium  
pseudotuberculosis (2%), and Escherichia coli (2%), the more 
frequently isolated was  S.aureus, it was susceptible to 
Cephalexin, Tetracycline, Erythromycin and  Gentamycin, 
intermediately susceptible to Pefloxacin, Ofloxacin, and Clindamycin 
and resistant  to Pencillin G Co-trimoxazole,  Cefotaoxime, 
Ciprofloxacin, and Cloxacillin. 
 ﻤﻠﺨﺹ ﺍﻷﻁﺭﻭﺤﺔ
 ٥٢ ﻤﺴﺤﺔ ﻤﻥ ﺍﻟﺠﺭﻭﺡ ﺍﻟﻤﻠﺘﻬﺒﺔ ﻓـﻲ ٠٥ ﺘﻡ ﺠﻤﻊ   ﺍﻟﺩﺭﺍﺴﺔ  ﻫﺫﻩ ﻓﻲ        
ﻓﻲ ﺍﻟﻔﺘﺭﻩ ( ﺤﺭﻯﺒ) ﻭﺃﻡ ﺩﺭﻤﺎﻥ ﻭﺍﻟﺨﺭﻁﻭﻡ ﺸﻤﺎل  ﺍﻟﺨﺭﻁﻭﻡ  ﻓﻲ ﺭ ﺤﻤﺎ ٥٢ ﻥ ﻭ ﺎﺤﺼ
 ﺯﻜﻭﺭ ﻤﺨﺘﻠﻔﺔ  ﻭﺠﻤﻌﺕ ﺍﻟﻌﻴﻨﺎﺕ ﻤﻥ ﺃﻋﻤﺎﺭ ٧٠٠٢ ﺤﺘﻲ ﻓﺒﺭﺍﻴﺭ ٦٠٠٢ﻤﻥ ﺴﺒﺘﻤﺒﺭ 
، ﻭﺘﻤﺕ ﺯﺭﺍﻋﺔ ﺍﻟﻌﻴﻨـﺎﺕ ﻓـﻲ ﻤﺨﺘﻠﻔﺔﺍﻟ ﻭﺇﻨﺎﺙ، ﻭﻜﺎﻨﺕ ﺍﻟﺠﺭﻭﺡ ﻓﻲ ﻤﻨﺎﻁﻕ ﺍﻟﺠﺴﻡ 
 ﺍﻟﻌﺯل ﻭﺍﻟﺘﻌـﺭﻑ ﻋﻠـﻰ ﺍﻟﺒﻜﺘﻴﺭﻴـﺎ ﻭﺴﻁ  ﺃﺠﺎﺭ ﺍﻟﺩﻡ ﻭﻭﺴﻁ ﺃﺠﺎﺭ ﺍﻟﻤﺎﻜﻭﻨﻜﻲ، ﺜﻡ 
ﻴﺔ ﻷﻫﻡ ﺃﻨﻭﺍﻉ ﺍﻟﺒﻜﺘﻴﺭﻴﺎ ﺍﻟﻤﻌﺯﻭﻟـﺔ ﺍﻟﻤﺴﺒﺒﺔ ﻟﺘﻠﻭﺙ ﺍﻟﺠﺭﻭﺡ ﻭﺇﺠﺭﺍﺀ ﺍﺨﺘﺒﺎﺭ ﺍﻟﺤﺴﺎﺴ 
ﻫـﻲ ﻭ ﺯﻟـﺔ  ﻋ ١٥ﻭﻗﺩ ﺒﻠﻎ ﻤﺠﻤل ﺍﻟﺒﻜﺘﻴﺭﻴﺎ ﺍﻟﻤﻌﺯﻭﻟﺔ  ،ﻟﻌﺩﺩ ﻤﻥ ﻤﻀﺎﺩﺍﺕ ﺍﻟﺒﻜﺘﻴﺭﻴﺎ 
ﻭﺠـﻨﺱ ﺍﻟﻤﻜـﻭﺭﺍﺕ ﺍﻟﻌﻘﺩﻴـﺔ %( ٣,٧٣ ) ﻋﺯﻟـﺔ ٩١ ﺠﻨﺱ ﺍﻟﻤﻜﻭﺭﺍﺕ ﺍﻟﻌﻨﻘﻭﺩﻴﺔ 
ﺯﻟـﺔ ﻭﻋ %(٩,٣ )ﺌﻔﺔ ﺍﻟﺯﻨﺠﺎﺭﻴﺔ  ﺍﻟﺯﺍ  ﻭﻋﺯﻟﺘﻴﻥ ﻤﻥ %(٨,٤٨ )ﻋﺯﻟﺔ٨٢ (ﺍﻟﺴﺒﺤﻴﺔ)
  .  ﻭﻨﻭﻉ ﺍﻷﺸﺭﻴﻜﻴﺎ ﺍﻟﻘﻭﻟﻭﻨﻴﺔﻴﺎ ﺍﻟﻭﺘﺩﻴﺔ ﺍﻟﺴﻠﻴﺔ ﺍﻟﻜﺎﺫﺒﺔﻟﺒﻜﺘﻴﺭ ﺍ ﻟﻜل ﻤﻥ%(٢)ﻭﺍﺤﺩﺓ 
 ﻭﺍﻟﺘـﻲ ، ﺃﻫﻡ ﺍﻷﻨﻭﺍﻉ ﻓﻲ ﻫﺫﻩ ﺍﻟﺩﺭﺍﺴﺔ ﻫﻲ ﺍﻟﻤﻜﻭﺭﺍﺕ ﺍﻟﻌﻨﻘﻭﺩﻴﺔ ﺍﻟﺫﻫﺒﻴﺔ           
ﻭﻗـﺩ  ﻭﺠـﺩﺕ  ﺃﻨﻬـﺎ ، ﺃﺠﺭﻱ ﻟﻬﺎ ﺍﺨﺘﺒﺎﺭ ﺍﻟﺤﺴﺎﺴﻴﺔ ﻟﻌﺩﺩ ﻤﻥ ﻤﻀﺎﺩﺍﺕ ﺍﻟﺒﻜﺘﻴﺭﻴﺎ 
ﻭﻟﻬـﺎ   ،ﺴﻴﻥﻴ  ـﻴﺴﻴﻥ ﻭﺠﻨﺘﺎﻤ ﻭ ﺃﺭﻴﺜﺭﻭﻤﺎ  ﻭﺘﺘﺭﺍﺴﺎﻴﻜﻠﻴﻥ ﺤﺴﺎﺴﺔ ﻟﻜل ﻤﻥ ﺴﻔﺎﻟﻭﻜﺴﻴﻥ 
 ﻟﻜل ﻭﻤﻘﺎﻭﻤﺔ ،ﻤﻴﺴﻴﻥﺍﻭﻜﻠﻨﺩﺘﻭﺴﻁﺔ ﻟﻜل ﻤﻥ ﺒﻴﻔﻠﻭﻜﺯﺍﺴﻴﻥ ﻭﺃﻭﻓﻠﻭﻜﺴﺎﺴﻴﻥ ﺤﺴﺎﺴﻴﺔ ﻤ 
  .ﺎﺴﻠﻴﻥﻭﻜﺴﺎﺴﻴﻥ ﻭﻜﻠﻭﻜﺴﻟﺒﻨﺴﻠﻴﻥ ﺠﻲ ﻭﻜﻭﺘﺭﻴﻤﻭﺯﻭل ﻭﺴﻴﻔﻭﺘﺎ ﺍﻭﻜﺴﻴﻡ ﻭﺴﺒﺭﻭﻓﻠﺍ ﻤﻥ
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 Introduction 
 In the classification of the  a nimal  kingdom, Equines belong to 
the family equidae  which includes one genus,  Equus,  which includes 
two species, Equus caballus (horses) and Equus asinus (donkeys) . 
Mules are the production of cross breeding of she-asses and 
stallions (he-horses).   Hinny is produced from breeding of he-ass and 
amare. Mules and hinnies are sterile, therefore they are rare.  
Famous mules in the world are: American mules, Gobrous mules 
and Egyptian mules. These animals in general are used in strong works 
and they are resistant to stress and diseases.  
Asses, domestic and wild types are found in Africa. The instances 
of African wild types of asses are Nuba Asses (from Ethiobia) and 
Somali asses (from African horn) (Kheiry, 2007).  
          In the Sudan, Equus caballus  has been found in western region 
(Darfour and Kordofan), and Northern region. Equus caballus of western 
Sudan are characterized by  small size, about 140cm high at withers 
region, and the major colours are , brown, red, and gray.  
In Northern Sudan, there is the (Dongolawi-horse), which is 
characterized by a big size, (in comparison with western horses), and are 
deep brown colour. 
 Equus asinus is  divided into two divisions: makadi or derawi 
donkey which is in  Western, Central, and Eastern Sudan. These animals 
are short, have fat bodies, long backs, and short ears.They are deep 
brown in colour, slow  in traffic and are resistant to hunger. They are 
used in transport of water, wood and charcoal in the country.  
        
 
 
             Nomads use the makadi donkey in their transport. The second 
division of the Equus asinus is Rifawi or (Dongolawi) donkey which is 
found in the Northern Sudan and in Khartoum. These donkeys are used 
for  transport and pulling of small cars.  
Equines (horses, donkeys and mules) according to their use are 
exposed to different types of wounds resulting from accident, cutting, 
penetrating, hitting,or bites by other animals, (equines, and feline) 
 and are also caused by bad saddles and girths especially in animals used 
for pulling.  These wounds may  become infected with different types of 
pathogenic bacteria. Treatment of these infected wounds takes a long 
time resulting in considerable economic loss, at least the output of the 
animal may be reduced and organisms may develop resistance to various 
drugs.  Studies of wounds infections in equines in the Sudan are few 
therefore, this study  was carried out to investigate bactria associated 
with wound infections in equines in Khartoum State. The populaton of   
equines in Khartoum State is shown in (Table1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (1):Population of Equines in Khartoum State  
 
Years No.of Animal 
1997 29091 
1998 29366 
1999 29641 
2000 29916 
 
 
Objectives:   
• Isolation and identification of bacteria associated with wound 
infections in Equines.  
• Determination of susceptibility of most dominant bacterial species 
to some antibacterial agents. 
 
 
 
 
Chapter one 
1 Literature Review 
1.1  Wounds:- 
A wound is the disruption of the normal continuity of body 
structures by physical means (Forrest et al.,1995; Thomson, 1978).  
 
1.1.1 Types of wounds:- 
1.1.1.1 incised wounds:-  
 incised wounds are caused by a sharp instrument, and if there  is 
associated tissue tearing the wound is said to be lacerated.  
 
1.1.1.2  Abrasions:-  
Result from friction damage to the body surface and are 
characterized by superficial bruising and loss of varying thickness of 
skin and under lying tissue, (Forrest et al., 1995).  
 
1.1.1.3 Punctured wounds:- 
Punctured wound is an open injury in which foreign material and                       
organism are likely to be carried deeply into the underlying tissues 
(Russel et al., 2004). 
 
1.1.1.4 Lacerated wounds:- 
  Blunt forces tear, shear or crush skin and soft tissues, producing 
lacerations (Robertson et al., 2002). 
 
 
 
1.1.1.5 Postoperative wounds:-      
Surgical wounds are  classified according to the likelihood of 
contamination and wound infection into three types: clean wounds, clean 
– contaminated wounds and contaminated wounds (Mann et al.,1996).                         
 
1.1.1.6   Infected wounds:- 
Occur when there is an established infection (Jarrell et al.,2000). 
 
1.2 Common bacteria which cause wound  infections in equines:- 
1.2.1 Streptococcus:- 
    Gram - positive, non motile, non-sporeforming cocci occurring 
singly, in pairs, or in chains. They are aerobic facultatively anaerobic, 
catalase and oxidase negative, and fermentative, (Collins and lyne,1984). 
The composition of cell wall of the streptococci is similar to that of other 
Gram-positive bacteria being primarily of peptidoglycan in which a 
variety of carbohydrates, teichoic acids, lipoproteins and surface protein 
antigens are embedded. Streptococcus   species  may  be  grouped  
serologically on the basis of cell wall, carbohydrate antigens.  
   The Lancefied grouping system for the B-hemolytic streptococci 
currently encompasses several human, animals and environmental strains  
(Koneman et al.,1992).                    
 
 
 
 
 
 
 
1.2.1.1 Classification:-  
         The genus Streptococcus includes nearly 40 species. They  consist 
of six clusters of species. 
a) The pyogenic group includes most species that are overt 
pathogens of man and animals. 
b) The mitis group includes commensals of the human oral cavity 
and pharynx, although one of the species, Streptococcus pneumoniae, is 
also an important human pathogen.  
c) The anginosus group and (d) salivarius group are part of the 
commensal microflora of the oral cavity and pharynx. 
e) The bovis group is found in  the colon. 
f) The mutans group of streptococci colonizes exclusively tooth 
surfaces of man and some animals, some species belonging to this 
cluster are involved in the development of dental caries.  
      Virtually all the commensal species, including the entrococci, are 
opportunistic pathogens primarily if they gain access to blood stream 
from the oral cavity or from the gut (GreenWood 2002).  
         The dessification of the aerobic streptococci has, however, given 
rise to considerable difficulty.   
         The criterion which has so far been of most value in classification 
is the presence of polysaccharide haptens which can be extracted from 
the organisms by a variety of methods and which are demonstrable by 
precipitation tests. On the basis of these haptens,18 group of streptococci 
(A to T),  may be distinguished, all the strains in a particular group 
possess an antigenically identical polysaccharide.  
         Since they were first recognized by Lancefield, these groups are 
known as Lancefield groups (Stewart and Beswick, 1977).  
 
1.2.1.2 S. equisimilis: - 
      It has been isolated from strangles, cervicitis, and wound infection in  
horse  (Sharma et al.,1996).  
 
1.2.1.3  S. zooepidemicus:-  
     Commonly causes wound infections in horses and it is a secondary 
invader in viral respiratory infections and infections of   the mare 
reproductive organs (Bryans and Knight,1972).  
Infection in horses by   group (C )  species S. zooepidemicus usually 
occurs in tissues that have been damaged by trauma  (Collier et 
al.,1998). 
 
1.2.2  Staphylococcus:-  
        Staphylococcus species are Gram-positive cocci, approximately 
1mm in diameter, that tend to occur in irregular clusters resembling 
bunches of grapes. Most staphylococci are facultative anaerobes and 
catalase- positive.  
          They are non- motile, oxidase-negative and do not form spores 
(Quinn et al., 2002).  
 
1.2.2.1 S. aureus:- 
 Is rarely encountered as a primary pathogen in horses. It has been 
isolated in pure culture from joint fluid, mastitis fluid, and surgical   
wounds, but in most cases it is a member of a mixed flora in 
contaminated wounds, such as castration, decubitus, or compound 
fractures (Bryan's and Knight, 1972). The organism causes  wound  
infections and septicemia in horses (Blood and Henderson,1968).                            
 
1.2.2.2 S. intermedius:-  
  Most infections follow some form in horses occurs most 
commonly in the area covered by the saddles and girths (collier et 
al.,1998).                                                                                          
 
1.2.2.3 S. epidermidis:- 
 S. epidermidis is the organism most freguently associated with, 
bacteremia, wound infections and urinary tract infections (Boyd and 
Hoerl, 1991).  
 
1.2.3 Corynebacterium:-  
       Corynebacterium species are small, pleomorphic Gram-positive 
bacteria which occur in coccoid, club and rod forms ( coryneform 
morphology). In the stained smears, they occur singly, in palisades of 
paralled cell and in angular clusters resembling Chinese letters. Most 
corynebacteria are catalase –positive, oxidase-negative, non-spore-
forming facultative anaerobes, which reguire enriched media for growth. 
Pathogenic corynebacteria are non-motile (Quinn et al.,2002). 
 
 
1.2.3.1 Corynebacterium pseudotuberculosis:-  
Lesions of ulcerative lymphangitis in horses are mainly seen on 
hindlimbs distal to the hocks as a result of the organism gaining entrance 
to the skin through wounds and spreading via the lymphatics (Hick man 
et al., 1985).  
 
 
 
1.2.4  Rhodococcus:- 
They are  Gram-positive, variably acid-fast organisms that assume 
coccoid and bacillary forms. They grow aerobically, are non- 
fermentative, and are catalase and urease positive.  
Rhadococcus equi is soil-borne and is often present in manure. It 
is present in the intestine of many horses and persists for long periods in 
the manure and litter of stables (Carter et al.,1995).  
 
1.2.4.1  Rhadococcus equi:- 
The umbilical stump or open wounds may serve as portal of entry. 
Many foals that succumb to this infection have a history of being 
undernourished or weak from birth, or  suffering from debilitating 
injuries (Bryan's and Knight, 1972).  
 
1.2.5  Bacillus:-  
1.2.5.1  Bacillus anthracis:-  
B. anthracis is aerobic, Gram-positive, typically stout, non-motile, 
spore-forming rods which measure 1-1.5 by 3-10 um appearing in body 
fluids as short chains, and in culture as longer ones, may also occur 
singularly or in pairs. The shape of the bacillus in body fluids is square 
like a brick, but has rounded edges when in cultures.  
In tissue fluids however, B. anthracis has a well defined capsule 
composed of  poly-D glutamic acid, which is not formed in culture, B. 
anthracis grows on most of the ordinary culture media, forming colonies 
of 3-5 mm in diameter (Seifert, 1996).  A cutaneous form is occasionally 
seen in horses when wounds become infected (carter et al., 1986).  
 
1.2.6  Actinomyces:- 
     Actinomycetes are Gram-positive, non-acid-fast rods that may  
show branching. They are non-motile and nonspore-forming, 
microaerophilic or anaerobic, and catalase –negative and fermentative.  
           They are the most abundant organisms in the soil. They 
breakdown proteins, cellulose, and other organic matter (including 
paraffins), their culture often have the odor of freshly turned over soil 
(lory et al., 1990).  
1.2.6.1  Actinomyces bovis:- 
      Kimball and Prank recovered this organism from 40 out of 55 
typical, previously unopened cases of fistulous withers and poll evil in 
horses (Marchant and packer, 1967).  
 
1.2.7  The Enterobecteria:- 
     Include a large group of Gram-negative, non-spore-forming 
rods whose natural habitat is the intestinal tract of animals and humans. 
Some species form part of the normal intestinal flora, whereas others are 
regularly, pathogenic. 
     These bacteria are aerobes, they ferment a wide variety of 
carbohydrates and have a complex antigenic structure  (Close,1986).  
 
1.2.7.1  Escherichia:-  
     Strains of E. coli are usually motile and some, especially those 
from extra – intestinal infections, produce a polysaccharide capsule. 
They grow well on non-selective media, forming smooth, colourless 
colonies 2-3 mm in diameter in 18 h. on nutrient agar, and large, red 
colonies on MacConkey's agar, they may  cause haemolysis on blood 
agar. They grow over a wide range of temperature 15-45 oC (Greenwood 
et al., 1997).  
1.2.7.1.1 E. coli:- 
      Causes  diarrhoea in human, cattle, swine, sheep, horses and 
other, species. It is often associated with septic infections such as wound  
infections (Carter et al.,1995). 
 
1.2.8  Pseudomonas:- 
      Members of the genus Pseudomonas are motile, Gram -
negative rods capable of growing on simple laboratory media. They are 
oxidase positive, obligate aerobes, and metabolize sugars via the 2- keto- 
deoxygluconate pathway rather than by glycolysis. Some strains can 
utilize nitrate, (Lory et al.,1990). 
 
1.2.8.1  Pseudomonas aeruginosa:- 
       Some disease conditions with which pseudomonas aeruginosa 
has been associated are: all animal  wound infections, abscess formation, 
diarrhoea, and ear, urinary, and genital had infections (Carter et 
al.,1986).  
 
 
1.2.9   Brucella:- 
     Brucellae are minute, non-motile, non-spore forming, coccoid 
rods which are Gram- negative, aerobic bacteria.                 Brucella 
bronchiseptica is the only motile species ( Merchant and Packer, 1967).  
The Brucellae are obligat   parasites of animals and human  and are 
characteristically located intracellularly, they are relatively inactive  
metabolically (Brooks et al.,1987).  
   On initial isolation, colonies are detected by  10 to 14 days, but 
in some cases incubation for up to 21 days is required.  Colonies have  
bluish color when examined with obliquely transmitted light  
(Walker,1999). 
 
1.2.9.1  Brucella abortus:- 
      Historically  most  conditions of the poll evil and fistulous withers 
in horses have been attributed to Brucella spp ( primarily Br.abortus), 
which are suppurative granulomatous inflammations of the atlantal and 
supraspinous bursae,( Bryans and Knight,1972). 
     In horses Brucella abortus alone or with Actinomyces bovis,cause 
the disorders which are usually initiated by onchocerca cervicalis ( 
Carter et al., 1997). 
 
1.2.9.2  Brucella suis:-  
       It has also been recovered from fistulous withers in horses 
(Merchant and Packer, 1967). 
 
1.2.9.3  Brucella bovis:-  
          Has been isolated from persistent necrotizing and                
purulent lesions involving the ligamentum  nuchae in horses  (Carter et 
al., 1995). 
 
1.2.10  Actinobacillus:- 
          Actinobacillus species are non-motile, Gram-negative rods ( 
0.3 to 0.5 ×0.6 to 1.4mm) which occasionally have a coccobacillary 
appearance. These are facultative anaerobes, ferment carbohydrates 
producing acid but not gas. Most species are urease- and oxidase – 
positive. Actinobacillus exhibits some host specificity and are mainly 
pathogens of farm animals. 
       They are commensals of mucous membranes of animals 
particularly in the upper respiratory tract and oral cavity.  As the 
organism cannot survive for long in the environment, carrier animals 
play a major role in transmission (Quinn, 2002). 
 
 
1.2.10.1   Actinobacilus ( malleomyces) mallei:- 
         Highly pathogenic for horses, mules, and asses. The infection in  
horses may be either acute or chronic. In mules and asses the acute form 
is more frequent than it is in horses. Infection of wounds via skin occurs,  
probably rather rarely.  
    Farcy can be a maniferstation of local wound infection. Infection is 
contracted in most instances through inhalation and through wound 
infections   (Hagan's   et al.,1977). 
Chapter two 
2.1  Materials and Methods:                                                                                    
2.1.1 Materials: 
2.1.1.1 Sampling: 
Fifty samples were collected using commercial sterile swabs from 
two species of Equines :Equus caballus (horses) and Equus asinus 
(donkeys) which were suffering from infected wounds. The study was 
made during the period from sep. 2006 to feb.2007 in Khartoum State 
and samples were colleted from:  
Khartoum area: 13 samples from horses (26%) and 7 samples 
from asses (14%). 
  Omdurman  area: 9 samples from horses (18%) and 8 samples 
from asses (16%). 
Khartoum North area:3 samples from horses (6%) and 10 samples 
from asses (20%). 
According to the sex, the samples were collected from 23 stallions 
(46%), and 2 mares (4%), and from 22 he-asses (44%) and 3 she-asses 
(6%), (Table 2).  
According to anatomical site of animal and types of wounds, the 
samples were collected from: Saddle area 13 samples (26%), forelimbs 
area, 3 samples (6%), hindlimb area, 3 samples (6%), girth area, 7 
samples (14%), head area, 2 samples (4%), surgical wounds, (from 
different sites), 14 samaples (28%), and 8 samples (16%) were from 
accident wounds Table (3), (4) and (5).The ages of  investigated animals 
were shown in Tables (2a) and (2b). 
 
 
  
 Table (2a): age group of horses. 
Ages group No. of Horses Percentage 
> 10years 7 28% 
10-15 years. 8 32% 
< than 15 years 10 40% 
 
Table (2b): age group of donkeys. 
Age group  No. of donkeys Percentage 
> than 10 years 8 32% 
10-15years 11 44% 
< than 15 years 6 24% 
 
Table (3): Number of samples and locatin of collection  
Location No. of samples 
Types of 
animal Percentage 
7 Donkeys 14% 
Khartoum  
13 Horses 26% 
8 Donkeys 16% 
Omdurman  
9 Horses 18% 
10 Donkeys 20% 
Khartoum North  
3 Horses 6% 
Total 50  100% 
 
 
 
 
 
 
  
Table (4) No. of samples and sex of animals    
Sex of animal No. of samples Percentage   
Stallions 23 46% 
Mares 2 4% 
He-asses 22 44% 
She-asses 3 6% 
Total 50 100% 
                                                                                                       
Table (5) Number and source of samples :-  
Source  No. of samples Percentage 
Surgical wounds 14 28% 
Saddle area 13 26% 
Accident wounds 8 16% 
Girth area 7 14% 
Forelimb area 3 6% 
Hindlimb area 3 6% 
Head area 2 4% 
Total 50 100% 
 
 
 
 
 
 
 
 
2.1.1.2 Media:  
For the identification of isolated pathogens, different types of 
media were used, including solid, semi-solid and liquid media. All media 
were prepared according to methods described by the manufacturers. 
 
2.1.1.2.1 Solid Media:  
2.1.1.2.1.1 Nutrient Agar: (OXOID) 
The medium was prepared by dissolving 28 grams of powder in I 
liter of distilled water by boiling. The medium was sterilized by 
autoclaving (121oC for 15 minutes), cooled to 55oC and then distributed 
into sterile Petri dishes 20 ml in each.  
 
2.1.1.2.1.2 Blood agar:  
Hundred ml of fresh, sterile, defibrinated blood were added 
aseptically to 900 ml of melted sterile nutrient agar which was cooled to 
55oC,  mixed and distributed into sterile Petri dishes 20 ml in each dish. 
 
2.1.1.2.1.3 MacConkey's Agar:  
Fifty two grams of the medium were dissolved in 1 liter of 
distilled water by boiling. The pH was adjusted to 7.4, after which the 
medium was sterilized by autoclaving at 121oC for  
15 minutes, cooled to 55oC and distributed into sterile Petri dishes 
20 ml in each.  
 
 
 
 
 
2.1.1.2.1.4 Diagnostic Sensitivity Test Agar (D.S.T) (Oxoid): 
 Forty grams of medium were dissolved completely by boiling in 1 
liter of distilled water and the pH was adjusted to 7.3. It was sterilized by 
autoclaving (121oC for 15 minutes), cooled and distributed into sterile 
Petri dishes, 20 ml in each dish.  
 
2.1.1.2.1.5 Urea Agar (Oxoid):  
 The medium was prepared by dissolving 2.4 grams of the powder 
in 95 ml distilled water by boiling. After sterilization by autoclaving at 
115oC for 20 minutes the base medium was cooled to 50oC and 
aseptically 5 ml of sterile 40% urea solution were added. The pH was 
adjusted to 6.8 and the medium was distributed into screw-capped 
bottles, 10 ml each and was allowed to set in the slope position.  
 
2.1.1.2.1.6 Simmon's citrate Agar (Oxoid):  
          Twenty-three grams of powder were dissolved in 1000 ml distilled 
water by boiling. The pH was adjusted to 7.0, and then the medium was 
sterilized by autoclaving at 121oC for 15 minutes and distributed into 
sterile screw-caped bottles and left to solidify in a slope position.  
 
2.1.1.2.1.7 kligler lron Agar ( KIA) ( Hi Media Lab ):  
 fifty – five grams of the powder were dissolved in 1000 
ml distilled water by boiling it was cooled to 50 – 55  ْC , 
distributed into tubes ( approx , 16 mm) and sterilized by 
autoclaving at 121 ْ C for 15 minutes . Then it was allowed to 
solidify in a sloped position.   
 
2.1.1.2.2 Semi-Solid Media:  
2.1.1.2.2.1 Hugh and Leifson's (O.F) Medium (Oxoid):  
The medium was prepared by dissolving 10.3 grams of solids in 1 
liter of distilled water by heating, and the pH was adjusted to 7.1 Filtered 
bromothymol blue 0.2% aqueous solution was added and then the 
medium was sterilized at 115oC for 20 minutes. Sterile solution of 
glucose was added aseptically to give a final concentrations of 1%, 
mixed and the medium was distributed aseptically into sterile tubes.  
 
2.1.1.2.2.2 Motility medium (Oxiod):  
Thirteen grams of dehydrated nutrient broth were added to 4 
grams of agar and dissolved in 1 liter of distilled water by boiling to give 
semi-solid agar and the pH was adjusted to 7.4, the medium was 
distributed in 5 ml amounts in test tubes containing Craige-tubes and 
sterilized by autoclaving at 121o C for 15 minutes.  
 
2.1.1.2.3 Liquid Media:  
All liquid media were prepared according to Barrow and Feltham 
(1993).  
 
2.1.1.2.3.1 Nutrient Broth:  
This medium was prepared by dissolving 13 g of the medium in 1 
liter of distilled water. The pH was adjusted to 7.4 and the medium was 
distributed into screw-capped bottles 5 ml each and sterilized at 121oC 
for 15 minutes.  
 
 
 
2.1.1.2.3.2 Peptone Water:  
This medium was prepared by dissolving 15 g of peptone water 
powder in 1 liter of distilled water. The pH was adjusted to 7.2, and the 
medium was distributed into screw-capped bottles and sterilized by 
autoclaving at 121o C for 15 minutes.  
 
2.1.1.2.3.3 Glucose Phosphate Broth (M.R-V.P Medium):  
Five grams of peptone and 5g of potassium phosphate were 
dissolved in 1 liter of distilled water by steaming. The pH was adjusted 
to 7.5 after that 5g of glucose were added and mixed. The medium was 
distributed into test tubes, 5 ml in each and sterilized by autoclaving at 
110oC for 10 minutes.  
 
2.1.1.2.3.4 Peptone water Sugars:  
Nine hundred ml of peptone water was prepared and the pH was 
adjusted to 7.1-7.3 before 10 ml of Andrade's indicator were added. Ten 
grams of the appropriate sugar were added to the mixture, which was 
distributed into tubes, 5 ml in each one. They were sterilized by 
autoclaving at 110oC for 10 minutes. 
 
2.1.1.2.3.5 Nitrate Broth:  
One gram of nitrate was dissolved in 1 liter of nutrient broth, then 
distributed into tubes and sterilized by autoclaving at 115oC  for 20 
minutes.  
 
 
 
 
2.1.1.3 Biological Materials:  
2.1.1.3.1 Sheep blood:  
Defibrinated sheep blood was used for the preparation of blood 
agar.  
 
2.1.1.3.2 Human plasma:  
This was used for the detection of coagulase production by 
staphylococci.  
2.1.1.4 Reagents:  
These were prepared according to Barrow and Feltham (1993).  
 
2.1.1.4.1    Hydrogen Peroxide:  
Hydrogen peroxide was prepared as 3%  aqueous solution and 
used for catalase test. 
 
2.1.1.4.2 Kovac's Reagent: 
      This reagent was composed of paradimethyl-aminobenzaldehyde, 
amylalcohol and concentrated  
hydrochloric acid. After preparation the reagent was stored in the 
refrigerator at 4oC. 
 
2.1.1.4.3  Alpha naphthol Solution: 
It was prepared as 1% aqueous solution and also used for V.P test. 
 
 
2.1.1.4.4  Oxidase Reagent:  
Tetramethyl p-phenylene diamine dihydrochloride was prepared 
as 1% aqueous solution and used for oxidase test.  
 
2.1.1.4.5  Methyl red solution:  
It was prepared by dissolving 0.04 g of methyl  red powder in 40 
ml ethanol and the volume was completed to 100 ml by distilled water. It 
was used for methyl red test.  
 
2.1.1.4.6  Andrade's indicator:  
This was prepared by dissolving 5 g of acid fuchsin in 1 liter of 
distilled water, and then 150 ml of alkali solution (NaOH) was added. It 
was used in peptone sugar medium.  
 
2.1.1.4.7  Bromothymol blue solution:  
This was prepared as 0.2% w/v by dissolving 0.2 g of 
bromothymol blue powder in 100 ml distilled water. It was used for 
oxidation fermentation (O.F) test. 
2.1.1.4.8   Bromcresol purple solution:  
Bromcresol purple solution was prepared as 0.9% solution, it was 
used in ammonium salt sugars (ASS).  
 
2.1.1.4.9  Physiological Saline:  
It was prepared by dissolving 8.5 g of sodium chloride in 1000ml 
distilled water.  
 
 
 
2.1.1.4.10  Nitrate Test Reagent:  
This reagent was composed of two types of solution:  
- Solution A: Sulphanilic acid 0.33% in 5N-acetic acid dissolved by 
gentle heat.  
- Solution B: Dimeyhyl- α-naphthyl amine 0.6% in 5N-acetic acid.  
The complete reagent was used to detect nitrate reduction.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1.2 Methods: 
2.1.2.1 Sterilization:  
2.1.2.1.1 Autoclaving:  
Screw-capped bottles, rubber caps, media solution, normal 
saline… etc. were sterilized in autoclave at 121oC for 15 minutes and 
110oC for 10 minutes in case of sugar media.  
 
2.1.2.1.2  Hot-air Oven:  
Glassware such as Petri dishes, tubes, flasks and glass rods were 
sterilized in hot air oven at 160oC for one hour.  
 
2.1.2.1.3 Disinfection:  
Solution of 70% alcohol and phenolic disinfectant were used for 
bench sterilization.  
 
2.1.2.2  Collection and Transportation of Samples:  
Sampling was done by collecting 50 samples of pus on sterile 
commercial swabs from the different categories of infected wounds of 
equine. Samples were carefully collected avoiding contamination with 
normal flora or airborne organisms.  
The samples were labeled and transported in ice in thermoflasks to 
microbiology laboratory as soon as possible for bacterial examination.  
The collection was done between September 2006 and February 
2007 from Khartoum, Omdurman and Khartuom North.  
 
 
 2.1.2.3  Cultural methods:  
2.1.2.3.1  Primary Isolation:  
The collected swabs were directly cultured on blood agar and 
MacConkey agar. The plates were incubated aerobically at  37oC for 24 
hours.  
 
2.1.2.3.2 Examination of Cultures:  
Visual examination of all cultures on solid media was performed 
for detection of growth, pigmentation, colonial morphology as well as 
change in the media. Plates with visible growth were subjected to further 
bacteriological tests while those which did not show visible growth were 
incubated for further 48 hours.  
 
2.1.2.3.3 Purification:  
The primary isolates were subcultured on nutrient agar and blood 
agar. Subculturing was repeated several times until pure colonies were 
obtained. 
 
2.1.2.3.3.1  Identificatoin of Isolated Bacteria: 
Identification was carried out according to the procedure  
described by Barrow and Feltham (1993).  
 
 
 
 
 
2.1.2.3.3.1.1  Primary Identification:  
2.1.2.3.3.1.1.1  Preparation of Smears:  
Smears were prepared by emulsifying small inoculums of the 
bacterial culture in a drop of sterile normal saline and spreading them on 
clean slide. The smears were allowed to dry and then fixed by gentle 
heating.  
 
2.1.2.3.3.1.1.2 Gram's stain:  
This was done as described by Barrow and Feltham (1993). 
Gram stain was used to study morphology, shape and Gram staining 
reaction of each isolate. A sterile loop was used to prepare a suspension 
from a single colony in normal saline on a clean slide. A thin smear was 
made and allowed to dry in air, fixed by flaming and placed on a rack. 
The slide was flooded with crystal violet stain for 30 sec, and washed 
with water.The slide was covered with Lugol iodine for 30 sec, 
decolorized by acetone or 70% alcohol and counter stained with dilute 
carbol fauchsin for 30 sec and rinsed with water. 
The slide was dried by blotting with a filter paper and examined 
by a bright filed microscope under (1000x) magnification using oil 
immersion lens. Gram-positive bacteria were blue or purple, Gram- 
negative bacteria were red.  
 
2.1.2.3.3.1.1.3 Microscopic Examination of Isolates:  
All isolated bacteria  were subjected to microscopic examination 
and the shape, arrangement and Gram's reaction were detected.  
 
2,1,2,3.3.1.1.4 Catalase Test:  
This test is used to differentiate those bacteria that produce the 
enzyme catalase, (Cheesbrough, 1987). A drop of 3% hydrogen peroxide 
was placed on a clean slide, one to two colonies of tested organism was 
placed on the drop of the solution using a wood stick            Production 
of air bubbles indicated  a positive result.  
 
2.1.2.3.3.1.1.5 Oxidase Test:  
The test organism was picked using a sterile bent glass rod and 
rubbed on a filter paper, saturated with oxidase reagent. The 
development of dark purple color within 10 seconds indicated  a positive 
result. 
 
2.1.2.3.3.1.1.6 Motility Test:  
The Craigie tube method was used to detect motility, the growth 
of the microorganism outside the Craigie tube indicated motility.  
 
2.1.2.3.3.1.1.7 Oxidation-Fermentation Test (O.F):  
Two tubes of Hugh and leifson's medium were inoculated with the 
test organism. One of them was covered with a layer of sterile paraffin.  
       All tubes were incubated at 37oC and examined daily for seven days. 
Fermentative organisms produced a yellow color on both tubes  while 
oxidative organisms produced a yellow color only on the open tube.  
 
2.1.2.3.3.1.1.8 Sugar Fermentation Test:  
The sugars media were inoculated with 24 hour culture of test 
organisms. They were incubated at 37oC  and  examined daily for up to 
seven days. Acid production was indicated by the development of pink 
color in the medium and gas production was indicated by trapped air in 
the Durham's tube.  
 
2.1.2.3.3.1.2. Secondary   identification:  
2.1.2.3.3.1.2.1 Indole Test:  
The test  microorganism was inoculated in peptone water and incubated 
for 48 hours. Two to three drops of  Kovac's reagent were added to 
culture and shacked well.    Production of pink color on the upper layer 
of the reagent was      considered indole positive.  
 
2.1.2.3.3.1.2.2 Methyl Red Test (M.R):  
Glucose phosphate broth was inoculated with the organism and 
incubated at 37oC for 48 hours. Then 3-5 drops of methyl red solution 
were added and mixed gently.  Development of   a red color in the 
medium indicated a positive result. 
 
2.1.2.3.3.1.2.3 Voges-Proskauer Test( V.P):  
Glucose phosphate broth was inoculated with test organism and 
incubated for 48 hours. Then 0.6 ml of alpha-naphthol solution followed 
by 0.2 ml of 40% potassium hydroxide solution were added to 1 ml of 
culture, mixed well and examined after 15 minutes and one hour for 
development of bright red color which indicat  a positive result. 
2.1.2.3.3.1.2.4 Citrate Utilization Test:  
Simmon's citrate medium was inoculated with the test organism, 
incubated at 37oC and examined daily for up to seven days. The 
development of ablue color in the medium was considered as a positive 
result.  
 
2.1.2.3.3.1.2.5  Urease Test:  
The test bacteria were inoculated on a slope of urea agar medium, 
incubated at 37oC and examined for up to 5 days. 
 The change of color of the medium to red or pink color indicated  
a positive result. 
 
 
2.1.2.3.3.1.2.6 Hydrogen sulphide production (H2S): 
The test organism was inoculated on a slope of Kiligler Iron Agar 
(KIA) by stabbing the butt and streaking the slope, incubated at 37oC 
and examined for blacking for up to 7 days. 
 Blackening of the butt was considered a positive reaction.  
 
2.1.2.3.3.1.2.7 Nitrate Reduction test:  
The test bacterium was grown in nitrate broth and incubated at 
37oC for 5 days. One ml of nitrate reagent A was added followed by 1 ml 
of reagent B. Development of a deep red color was considered a positive 
reaction. To tubes that did not show red color, zinc powder was added 
and allowed to stand. Formation of red color indicated that nitrate was 
present and the test organism did not reduce it. 
 2.1.2.3.3.1.2.8 Coagulase Test:  
      This test is used to differentiate between Staphylococcus aureus 
which produces the enzyme and  Staphylococcus epidemidis which does 
not produce coagulase. Co-agulase is an enzyme produced by certain 
bacteria and it causes plasma to clot by converting soluble fibrinogen to 
insoluble fibrin (Cheesbrough, 1987).  
 
2.1.2.3.3.1.2.9   Slide coagulase Test:   
         A drop of physiological saline was placed on each end of a clean  
slide  and small amount of bacterial culture (distinct colonies) was  
emulsified  in each of the drop to make two thick suspensions.  
A drop of undiluted human plasma  was added to one of the suspensions 
and mixed gently. The development of clumping within 10 second was 
reported as positive reaction.  
 
2.1.2.3.3.1.2.10   Tube coagulase Test:  
To 0.5ml of 1/10 dilution of human plasma in saline in small 
coagulase tubes, 0.1 ml of an 18-24h broth culture of test bacteria was 
added. The tubes were incubated at 37oC and examined after 1,3 and 6h 
for coagulation. Negative tubes were left at room temperature overnight 
and re-examined 
 
 
 
2.1.2.3.3.1.2.11   Sensitivity to Novobiocin:  
           The disc diffusion method was used to carry out the sensitivity of 
test bacteria to novobiocin (Oxoid 15 µg). A plate of diagnostic 
sensitivity test (D.S.T.) was dried for 20 minutes. Suspension of test 
organism was made using sterile normal saline and was compared with 
the turbidity standard (Barium sulphate McFarland tube), the test 
organism was then cultured using sterile swab, and the plate was allowed 
to dry and the antibiotic disc was gently applied on the plate using sterile 
forceps. The plate was incubated at 37oC for 24 hours and the zone of 
growth inhibition was reported as sensitive (≥22mm) or resistant 
(≤17mm).  
 
2.1.2.3.3.1.2.12  susceptibility  Test: 
The antibiotic sensitivity of each isolated organism was evaluated 
by using disc diffusion method (Churickshank, 1975).                         
Peptone water medium was inoculated at 37 o C for 24 hours, and 
then a bout 1ml poured onto diagnostic susceptibility test medium agar 
(D.S.T.) plate. Excess fluid was removed by using Pasteur pipette and 
plates were allowed to dry. Using sterile forceps to place the discs on the 
plates and lightly pressed down to ensure the antibiotics discs were in 
contact with the agar. After 30 minutes of a pplying  the discs, the plates 
were incubated aerobically at 37oC for 24 hours. Susceptibility  to 
antibiotics was indicated by zone of inhibition around  the antibiotic 
disc. The diameter of zone was measured in millimeter and result  was 
interpreted  according to the interpretative chart as susceptible, 
intermediate or resistant. The antibiotics used were shown in Table (6). 
 
 
Table (6): The antibiotics used 
Antibiotic Code Content R I S 
Penicillin G P 10 units 20 21-28 >29 
Co-trimoxazole BA 25 mcg <11 12-16 >17 
Cephalexin PR 30 mcg <14 15-17 >18 
Tetracycline TE 30 mcg <14 15-18 >19 
Cefotaxime CF 30 mcg <14 15-22 >23 
Ciprofloxacin CP 5 mcg <15 16-20 >21 
Pefloxacin PF 5 mcg <15 16-20 >21 
Ofloxacillin OF 5 mcg <15 16-20 >21 
Cloxacillin CX 5 mcg <9 10-13 >14 
Erythromycin E 15 mcg <13 14-22 >23 
Clindamycin CD 2 mg <14 15-20 >21 
Gentamycin GM 10 mcg <12 13-14 >15 
R = resistant.   I = intermediate.  S = susceptible. 
Chapter three 
3.1 Results  
3.1.1 Isolation of bacteria: 
Fourty samples (80%) gave pure cultures (unimicrobial), 6 
samples (12%) gave mixed cultures (polymicrobial) and 4 samples (8%) 
gave no growth.  
3.1.2 Biochemical reactions of isolated bacteria: 
These are shown in Tables (7), (8), (9), (10) and (11).  
The Bacteria identified included:  
      Staphylococcus  species  (37.3%), Streptococcus  species (54%), 
Pseudomonas aeruginosa (3.9%), Corynebacterium Pseudotuberculosis  
(2%) and  Escherichia coli (2%) (Table 12). 
     According to animal species, the bacteria isolated from horses were 
27 isolates   (52.9%), 10 of these were S. aureus (19.6%), 7 were S. 
equisimilis (13.7%), 4 were S. zooepidemicus (7.8%), 3 were S. equi 
(5.9%), and one isolate (1.1%) for S. equinus, Pseudomonas aeruginosa, 
and S. intermidius. 
      From donkeys there were 24 isolates (47.1%), 7 were S. aureus 
(13.7%), 6 were S. equisimilis (11.8%) 5 were S. zooepidemicus (9.8%) 
and one isolate (1.1%) for S. equi, S.equinus, Pseudomonas aeruginosa, 
S. Epidermidis,  C. pseudotuberculosis and E. coli.  
       The numbers of  isolated bacteria  from  location of collection, age 
groups and sex of animals were shown in Tables (13), (14), (15), (16) 
and (17).  
 
 
 
Table (7) Biochemical reactions and characteristics of 
Staphylococcus species 
Biochemical 
reaction 
S. aureus S. intermidius S. epidermidis 
Gram-reaction G+ve cocci G+ve cocci G+ve cocci 
Motility - - - 
Catalase + + + 
Oxidase - - - 
Fermentation F F F 
Glucose + + + 
Coagulase + + - 
VP + - + 
Nitrate + + + 
Lactose + + - 
Maltose + - + 
Mannitol + + - 
Fructose + + + 
Trehalose + + + 
Xylose - - - 
Raffinose - - - 
Sucrose + + + 
Mannose + + + 
Urease + + + 
Novobiocin S S S 
Gr-an + + + 
 
+= Positive.   - =negative.  G = Gram.  S = sensitive.   
Gr-an =Growth anaerobic . F= Fermentative.  
 
Table (8) Biochemical reactions and characteristics of  Streptococcus 
species 
Biochemical 
reaction 
S.equisimilis S.zooepdemicus S.equi S.equinus
Gram reaction G+ve cocci G+ve cocci G+ve 
cocci 
G+ve 
cocci 
Motility - - - - 
Catalase - - - - 
Oxidase - - - - 
O\F F F F F 
Glucose + + + + 
Haemolysis B B B α 
VP - - - + 
Rabose ND + - - 
Arabinose - - - - 
Mannitol - - - - 
Sorbitol + -- - + 
Adonitol - - - - 
Sucrose + + + + 
Lactose + ND + - 
Trehalose - + - - 
Raffinose - - - - 
 Yellow pigment - - - - 
 
 + = positive. - = negative. F = fermentative. B = beta-haemolysis.                    
ND = not detected.      α =alfa-haemolysis 
 
 
 
Table (9) Biochemical reactions and characteristics of 
Corynbacterium  pseudotuberculosis  
Biochemical reaction Corynebacterium                             
pseudotuberculosis 
Gram reaction G+ve rods 
Motility - 
Catalase + 
Oxidase - 
O\F F 
Glucose + 
H2S - 
VP - 
Mannitol - 
Maltose + 
Sucrose ND 
Trehalose - 
Xylose - 
Nitrate reduction ND 
Urease + 
+ = positive.  - = negative. F = fermentative.  
ND = not detected. 
 
 
 
 
 
 
 
 
Table (10) biochemical reactions and characteristics of 
Pseudomonas aeruginosa  
Biochemical reaction Pseudomonas aeruginosa 
Gram reaction G-ve rod 
Motility + 
Catalase + 
Oxidase + 
O\F - 
Glucose + 
Fructose + 
Lactose - 
Maltose - 
Sucrose - 
Xylose + 
Mannitol + 
+ = positive.                                              - = negative. 
 
 
 
 
 
 
 
 
Table (11) biochemical reactions and characteristics of E. coli 
Biochemical reaction E.coli 
Gram-reaction G-ve rod 
Motility - 
Catalase + 
Oxidase - 
O/F F 
Glucose + 
VP - 
MacConkey Growth + 
Simmon's citrate - 
Urease test - 
H2S - 
Adonitol - 
Arabinose + 
Celllobiose - 
Maltose + 
Mannitol + 
Sorbitol + 
Trehalose + 
Xylose + 
Indol + 
Methyl Red  + 
+ = positive. - = negative. F = fermentative.   G-ve =Gram negative 
 
 
 
 
Table (12) number of Isolated Bacteria From Infected Wounds in 
Equines 
Type of Isolated 
Bacteria 
No.of Isolates Percentage 
 
Staphylococcus aureus 
 
17 
 
33.3% 
Streptococcus 
equisimilis 
 
13 
 
25.5% 
Streptococcus 
zooepidemicus 
 
9 
 
17.6% 
 
Streptococcus equi 
 
4 
 
7.8% 
 
Streptococcus equinus 
 
2 
 
3.9% 
Pseudomonas 
aeruginosa 
 
2 
 
3.9% 
Staphylococcus 
intermedius 
 
1 
 
2% 
Staphylococcus 
epidermidis 
 
1 
 
2% 
Corynebacterium 
pseodotuberculosis 
 
1 
 
2% 
 
Escherichia coli 
 
1 
 
2% 
 
Total 
 
51 
 
100% 
 
 
 
Table (13) Isolates from horses in different location 
Location No. of isolates Percentage 
Khartoum 14 27.5% 
Omdurman 4 7.8% 
Khartoum North 9 17.6% 
 
 
 
 
Table (14) Isolates from donkeys in different location  
Location No. of isolates Percentage 
Khartoum 8 15.7% 
Omdurman 6 11.8% 
Khartoum North 10 19.6% 
 
 
 
Table (15) isolates from  different age group in horses 
Age group No. of isolates Percentage 
>10 years 8 15.7% 
10-15 years 8 15.7% 
<15 years 11 21.6% 
 
 
 
 
 
 
 
Table (16) isolates from  different age group in donkeys 
Age group No. of isolates Percentage 
>10 years 7 13.7% 
10-15 years 9 17.6% 
<15 years 8 15.7% 
 
 
 
Table (17) Isolates from different sexes of animal 
Sex of animal No.of isolates Percentage 
Stollion 25 49% 
Mare 2 3.9% 
He-ass 21 41.2% 
She-ass 3 5.9% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.1.3 Antibiotics susceptibility: 
              Seventeen isolates of Staphylococcus aureus were subjected to 
antibiotics susceptibility test using the disc diffusion method.  
            A ccording to antibiotic susceptibility test, S. aureus were 
susceptible to Cephalexin,  Tetracycline,  Erythromycin and Gentamycin 
(100),  they were found have intermediate susceptibility to Pefloxacin, 
Ofloxacin, and Clindamycin and resistant to penicillin G, Co-
trimoxazole,  Cefotaxime, Ciprofloxacin, and  Cloxacillin(100%)     
            The results of susceptibility test were shown in (Table 18)  and 
(figure 1). 
  
 
 
 
 
 
 
 
 
 
 
 
Table(18): The results of antibiotic susceptibility test. 
 
Antibiotic Code Size of 
zone 
R 1 S 
Penicillin G P 10mm 100% 0% 0% 
Co-trimoxazole BA 9mm 100% 0% 0% 
Cephalexin PR 18mm 0% 0% 100% 
Tetracycline TE 20mm 0% 0% 100% 
Cefotaxime CF 10mm 100% 0% 0% 
Ciprofloxacin CP 8mm 100% 0% 0% 
Pefloxacin PF 19mm 0% 50% 0% 
Ofloxacillin OF 18mm 0% 50% 0% 
Cloxacillin CX 7mm 100% 0% 0% 
Erythromycin E 23mm 0% % 100% 
Clindamycin CD 15mm 0% 50% 0% 
Gentamycin GM 15mm 0% 0% 100% 
R = resistant.   I = intermediate.  S = susceptible. 
 
 
 
Figure(1): Antibiotic susceptibility of S. aureus on D.S.T  medium 
1= Penicillin G                                              2= Co-trimatazole 
3= Cephalexin                                               4= Tetracycline 
5= Cefotaxime                                              6= Ciprofloxacin 
7= Pefloxacin                                               8= Ofloxacillin 
9= Cloxacillin                                              10= Erythromycin 
11= Clindamycin                                        12= Gentamycin 
 
 
 
 
 
 
 
 
 
 
 
 Chapter Four 
4.1 Discussion 
       The present investigation was designed to study  bacteria associated 
with wounds infections in Equines  (horses and donkeys) in Khartoum 
state. 
In this study,  40 samples  gave pure growth (80%), six samples 
gave mixed cultures (12%) and four samples gave  no bacterial growth 
(8%).  
  Aslam  (2004), reported that 70% of his cultures were pure, and 
(23.9%) were found to be mixed.  Awad (2005)   reported that 
bacteriological examination of samples revealed that 29 samples (58%) 
were pure culture, 16 samples (32%) were mixed culture and 5 samples 
(10%) revealed no growth. 
   Staphylococcus spp. were isolated from (37.3%) of the swabs 
examined, and S. aureus from them were (33.3%).  
These finding agree with Bryans and Kinght (1972) who 
reported that Staphylococcus aureus was  isolated from wounds of 
equine and with Ali (2007)  who isolated  staphylococcus aureus   from 
33(10.25%) of wounds in saddle area  and hindlimbs area. 
  Staphylococcus aureus  causes botryomycosis in the udder of 
mares, the spermatic cord of horses and also causes suppurative wound 
infections, septicemia, Pyoderma, and  subcutaneous abscesses in horses.   
          
         
 
 
 
             Of Staphylococcus spp.(5.3%) were Staphylococcus intermedius 
which isolated from (2%) of the swabs examined, this findings agree 
with results of Collier et al., (1998), who reported that Staphylococcus 
intermedius was isolated from saddle and grith area. This spp. of 
Staphylococcus caused furunclosis and wound infections  in horses  in 
saddle and girth area.  
         Staphylococcus epidermidis was isolated from (2%) of swabs 
examined and it was (5.3%) of  Staphylococcus spp. these results was 
not reported before. 
         Streptococcus spp. were  isolated from (50%) of the swabs 
examined.  Streptococcus equisimilis was isolated from (26%) of  swabs 
examined in this investigation. Carter et al., (1995), Merchant and 
Packer (1967), and Sharma et al., (1996) reported that Streptococcus 
equisimilis was isolated from infected wound in equines.     
        Ali (2007),   reported that Streptococcus equisimilis was isolated 
from (0.31%) of swabs from donkeys infected wounds in Khartoum 
State. This organism causes strangles, metritis, cervicitis and wound 
infections  in equines.   
          Streptococcus zooepidemicus was isolated from (18%) of the 
samples examined in this study. This finding confirm the result obtained 
by Bryans and Knight, (1972), who reported that Streptococcus 
zooepidemicus was isolated from infected wounds of horses and 
donkeys. 
        
 
 
 
 
  
 
          The significance of this species is that  the organism produces 
severe infections which frequenly end in septicemia and death. In the 
mare the organism has been isolated from cases of cervicitis and metritis 
and it has been considered to be the cause of abortion and sterility. It is 
the principal infecting agent in navel infection, joint infection, 
peritonitis, and septicemia in very young foals. It was  also isolated from 
subcutaneous wounds in various parts of the body of horses. 
  Streptococcus equi was isolated from (8%) of the examined 
swabs of this study. This result are higher than finding of Ali (2007), in 
the Sudan, who reported that  (2%) of the isolates were Streptococcus 
equi. 
 This organism cause strangles in young horses. It is often a 
secondary invader in respiratory diseases such as influenza and 
contagious pleuropneumonia of horses. It may be found in genital tract 
of mare. 
 Streptococcus equinus was found from (4%) of the samples 
examined in this investigation. This result not reported before.      
Corynebacterium  pseudotuberculosis was isolated from (2%) of the 
swabs examined in this study. 
 This result confirms the results obtained by Hickman (1985), 
Blood and Henderson (1968) and Ali (2007) in Khartoum state , who 
reported that (3%) of  isolates were Corynebacterium 
pseudotuberculoses. 
  
 
 
  
This organism is responsible for ulcerative lymphangitis in horses, 
contagious acne of horses, and strangles.  
Pseudomonas aeruginosa was (4%) of isolates.  Carter et al., 
(1995)  reported that   Pseudomonas aeruginosa has been isolated  from  
animals wounds  infections in various animals species. 
Escherichia coli was also isolated in this study from (2%) of the 
swabs examined. Carter et al., (1995) and  with Merchant and Packer 
(1967),  reported that E. coli was isolated  from wound infections of 
various animals. This organism, is also causes abortion in horses, urinary 
infections,  and wound infections  in all animals.  
           According to antibiotic susceptibility test, all isolates of S. aureus 
were susceptible to Cephalexin,  Tetracycline,  Erythromycin and 
Gentamycin (100),  they were  resistant to penicillin G, Co-trimoxazole,  
Cefotaxime, Ciprofloxacin, Cloxacillin(100%)   and they were found 
have intermediate susceptibility to Pefloxacin, Ofloxacin, and 
Clindamycin.   
        Resistance to antibiotics may be attribueted to prolonged use of 
antibacterial agents in the treatment of wounds,and may be due to 
frequent use of antibiotic and sometimes, the treatment may not be 
completed. 
 
 
                                    
 
 
 
 
Conclusion 
• The study has revealed that the common aerobic bacteria cause 
wound infections in equines, in Khartoum State were mainly: 
Staphylococcus aureus, Streptococcus equisimilis,      
Streptococcus zooepidemicus, Streptococcus equi, Streptococcus 
equinus, Pseudomonas aeroginosa, Staphylococcus intermedius, 
Staphylococcus epidermidis  and E. coli. 
• According to antimicrobial susceptibility test results, 
Staphylococcus aureus spp. were susceptible to cephalexin 
tetracycline, erythromycin, and gentamycin, resistant to pencillin 
G, co-trimoxazole,  cefotaoxime, ciprofloxacin, cloxacillin, and 
have intermediate susceptible to pefloxacin, ofloxacin and 
clindamycin.  
• The development of resistance to antibiotics may be due to 
random use of a drugs and absence of specific diagnosis.  
 
 
 
 
 
Recommendations 
  
• Early diagnosis and treatment of wound infections is important to 
reduce the risck. 
• The choice of antibiotics should be made after antibiotic 
susceptibility tests.  
• Using of precautionary disinfectant on saddles and girths to protect 
animal from pathogenic organisms.   
• Further studies on anaerobic bacteria and fungi associated with 
wound infections in equines are needed. 
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 Appendix 
Questionnaire used in the study 
• Name of owner………………………………………………….? 
• Serial number …………………………………………………..? 
• Species of animal, (H/D) ….. …………. …...............................? 
• Sex(M/F)………………………...............................….………..? 
• Age ……………………………………………………………..? 
• Date……………………………………………………………..?  
• Location………...……………………………………………….? 
  
H = (horse)       D = (donkey)             M = (male)    F = (female) 
  
 
 
 
 
 
 
Figure (2)  Staphylococcus aureus  on Nutreint Agar. 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
Figure (3)  Staphylococcus epidermidis  on blood agar. 
 
 
 
 
 
 
  
 
 
 
 
